




























































failure	of	 the	device	or	 infringement	of	patent	or	 copyright	 laws.	California	Polytechnic	State	














































































































































































the	 initial	 problem	definition	 to	 developing	 a	 functional	 prototype	of	 the	 final	 design.	All	
immediate	 steps,	 such	 as	 conceptual	 ideation,	 design	 development,	 fabrication	 and	
prototype	testing	will	be	executed	in	accordance	to	the	requirements	outlined	by	the	CPE	












Lisa	 Yip	 is	 a	 student	 that	 studies	 Computer	 Engineering	 at	 California	 Polytechnic	 State	
University,	 San	 Luis	Obispo.	 This	 project	will	 be	 design,	 built	 and	 engineered	 at	 Cal	 Poly.	









































real-time.	 From	 fitness	 devices	 that	 help	 track	 activities	 to	 gadgets	 that	monitor	 heart	 rate,	
wearable	devices	proliferate	in	today’s	market.	A	fitness	tracker	relays	how	active	and	healthy	
an	individual	is	on	a	daily	basis.	Picking	out	the	best	fitness	tracker	can	be	a	difficult	prospect.	
The	 right	 activity	 tracker	may	 be	 based	 on	 the	 individual’s	 need;	 whether	 it’s	 accurate	 step	
counting,	 reliable	 sleep	 tracking,	 or	 heart	 rate	monitoring.	 It	 is	 an	 emerging	 technology	 that	
motivates	me	to	learn	about	it.	
	





































































































System	Weight	–	The	operating	 location	of	 the	wearable	device	will	be	 located	on	the	user’s	
wrist,	which	limits	the	weight	of	the	device	so	it’s	not	a	distraction.		
	












Graphical	User	 Interface	 –	Without	 the	 interface,	 the	user	will	 have	no	 idea	how	many	 step	
counts	are	made	throughout	their	day.		
	
Backend	 Database	 –	With	 a	 database,	 data	 can	 be	 stored	 securely	 without	 worrying	 about	














A	 microcontroller	 is	 a	 simple,	 versatile,	 low-powered	 computer	 processer	 that	 can	
execute	programs.	 It	 is	 small	 in	size	and	 inexpensive,	enabling	 it	 to	be	a	good	starting	
point	for	various	projects.	Due	to	the	scope	of	the	project,	the	two	most	compact	and	
popular	 microcontrollers	 are:	 Arduino	 Pro	 Mini,	 and	 Arduino	 Nano.	 The	 Arduino	



























The	 Arduino	 Nano	 is	 also	 a	 microcontroller	 board	 based	 on	 the	 ATmega328.	 It	





Using	 any	 of	 the	 two	 can	 allow	 additional	 connections	 to	 various	 sensors	 and	motor	



































works	 by	 simulating	 a	 UART	 device	 between	 the	 two	 connected	 devices.	 Arduino	


























































small	 and	 light	motor	 that	will	be	connected	directly	 to	 the	Arduino	board	 to	provide	








































Due	 to	 limited	 time	and	budget,	 only	one	mobile	 application	will	 be	built	 and	 tested.	























accounts,	 shared	 content,	 documents	 and	 purchases;	 these	 things	 all	 need	 to	 be	
communicated	and	stored	somewhere.	Building	this	independently	would	require	knowledge	












developer	 to	 focus	 on	 the	 next	 great	mobile	 app.	 Parse	 hosting	 services	will	 be	 fully	
retired	on	January	28th,	2017,	and	recently	became	open	source.		
	





















It	 also	 offers	 custom	 business	 logic,	 offline	 synchronization	management,	 and	 in	 app	
purchases.	 It	 is	 a	 great	 option	 for	 real	 time	multiple	 device	 communication.	 Firebase	




















































































After	 a	 duration	 of	 successful	 development	 locally	 between	 the	 Parse	 Server	 and	 iOS	
device,	 it	was	finally	time	to	host	the	server	remotely.	Doing	so	will	actually	allow	the	











































































func isValidEamil (email: String Bool) { 
let "[A-Z0-9a-z._%+-]+@[A-Za-z0-9.-]+\\.[A-Za-z]{2,}" 



















































































Even	 though	 Parse	 is	 a	 popular	 platform,	 its	 decommissioning	 created	 a	 significant	
challenge	to	the	project.	Since	the	project’s	main	needs	for	a	BaaS	are	user	authentication	







for	mobile	 application	development.	With	 the	 support	 of	 documentation	 and	 forums,	
setting	up	Firebase	proved	to	be	less	complicated.	The	database,	and	user	authentication,	


































Graphical	User	 Interface	–	An	 interface	 is	provided	to	the	user	as	a	mobile	application	to	











































is	not	 fully	 functional.	 It	 is	a	proof	of	concept	and	 it	may	record	uncorrelated	data.	 In	
future	improvements,	a	more	proper	step	count	algorithm	should	be	implemented.		
	
4. Add	Features		
	
Adding	features	to	this	prototype	will	be	desirable	for	the	customer.	Such	features	may	
include	an	alarm	clock,	custom	made	goals,	and	data	logging	of	different	activities.		
	
5. Design	a	case	for	the	hardware		
	
For	later	iterations,	a	case	encasing	all	the	electrical	components	should	be	made.	Doing	
so	will	protect	the	user	from	any	sharp	edges	or	static	shocks.	The	device	will	also	become	
more	marketable.		
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